Hairy-cell leukaemia (HCL) is now widely regarded as a form of B-cell lymphoproliferative disorder in which the pathognomonic hairy cells in general possess monoclonal surface (Fu et al., 1974; Haegert et al., 1974; Burns et al., 1978b; Jansen et al., 1979; Rieber et al., 1979) and cytoplasmic (Golde et al., 1977 ; Burns et al., 1978b; Jansen ct al., 1979) immunoglobulin and can synthesise immunoglobulin in vitro (Rubin et al., 1969; Gordon and Smith, 1978; Cohen et al., 1979) and in vivo (Golde et al., 1977; Cawley et al., 1979) .
In contrast to chronic lymphocytic leukaemia (CLL)-a closely related B-cell disorder-HCL is not usually associated with depressed levels of serum immunoglobulin (Golomb et al., 1978; Turner and Kjeldsberg, 1978) , and plasma cells are frequently conspicuous (Pedio et al., 1975; Nanba et al., 1977; Braylan et al., 1978; Palutke et al., 1978) . In the present study, the hairy cells 
Material and methods

PATIENTS
A total of 12 patients with HCL was studied. All cases were clinically and haematologically typical, and in all instances the diagnosis was confirmed by the demonstration of typical splenic histology (Neiman et al., 1979) and by the finding of hairy cells with a typical ultrastructure (Katayama et al., 1972; Katayama and Schneider, 1977) and containing strong tartrate-resistant acid phosphatase (Yam et al., 1971) .
Immunoperoxidase staining
The PAP technique of Sternberger (1966; 1974) was performed on trypsinised (Curran and Gregory, 1978) , paraffin-embedded sections, according to the method described by Mason and Taylor (1978) . The various antisera were purchased from DAKO- immunoglobulins Ltd (through Mercia Brocades Ltd). The specificity of the rabbit anti-human heavy and light chain (y, ,u, a, K, A) antisera used in the first layer was checked by specific staining of appropriate myeloma tissue.
A wide range of concentrations of first-layer antisera was tested. For optimal examination of plasma cells, dilutions of antiserum just inside the plateau region of staining were used. These were: 1/1000 for anti-light chain sera, 1/800 for anti-G, and 1/400 for anti-A and anti-M.
For the second layer of the method, swine anti-rabbit serum was used at a concentration of 1/50, and for the third, the rabbit PAP conjugates were routinely used at a dilution of 1/100. These reagents were also purchased from DAKO-immunoglobulins Ltd.
For control purposes, rabbit y glogulin was substituted for the specific anti-heavy and light chain antisera. Material stained in this way was always peroxidase negative, as was material in which the second and third layers were omitted.
Scoring
The number of peroxidase-positive plasma cells staining with each of the individual anti-heavy and light chain antisera was counted independently by two observers. At least 200 high-power (x 1000) fields were scored with the aid of a 16 mm2 eyepiece graticule, and identical areas of serial sections of tissue stained with each antiserum were examined.
Surface immunoglobulin (SIg) The SIg phenotype of hairy cells was determined by a rosette method using specific anti-heavy and light chain sera; full details of the method and specificity of the antisera are given elsewhere (Burns et al., 1978b; Cawley et al., 1978 Although hairy cells have been shown to contain intracytoplasmic immunoglobulin by both immunofluorescent (Burns et al., 1978b; Jansen et al., 1979) and immunoprecipitation methods (Gordon and Smith, 1978) , the levels of synthesis are much lower than in plasma cells. Nevertheless, since the PAP technique employed is highlv sensitive (Sternberger, 1974) , some hairy cell staining might have been expected, particularly since the hairy cells from some of our patients were shown to contain intracytoplasmic immnooglobulin by direct immunofluorescence (Burns et al., 1978b) .The failure of hairy cells in paraffin sections to stain is probably attributable to damage to antigenic determinants on the small amounts of intrinsic immunoglobulin present. This may be the result of denaturation, masking, or loss during histological processing, but is not attributable to lack of sensitivity of the PAP technique itself since we found that acetone-fixed preparations of isolated hairy cells contain immunoglobulin by this technique (data not shown).
Plasma cells in paraffin sections were, however, readily shown to contain immunoglobulin and it was confirmed that these cells are frequently numerous in a range of organs in HCL. In the spleen, the plasma cells were shown to be particularly numerous around blood vessels and were also scattered throughout the splenic pulp. Plasma cells were especially numerous in the only lymph node examined, and their reactive nature was suggested by the fact that the patient had overwhelming bacterial infection.
Light-chain staining of plasma cells in all tissues showed no evidence of isotype restriction and therefore no evidence of clonal involvement. This is in contrast to those non-Hodgkin's lymphomas with plasmacytoid differentiation (Brouet and Seligmann, 1977; Taylor, 1978) where both the PAP and immunofluorescent techniques have clearly demonstrated that the plasmacytoid cells contain the same immunoglobulin isotypes as the malignant lymphoid clone from which they presumably derive.
Even in CLL, it has been shown that the neoplastic lymphocytes can, under certain conditions, mature into plasma cells of the same idiotype (Fu et al., 1978 (Brunning and Parkin, 1975) , the plasma cells of HCL were never seen to contain R-L complexes in any of our patients even when the complexes were numerous in the hairy cells.
Our PAP results showed no evidence of depression of plasma cells containing the light-chain type of the hairy cells clone. This finding contrasts with those in myeloma, where intestinal plasma cells with the light-chain type of the myeloma cells are reduced in number (Leonard et al., 1979) . Our results are therefore in accord with the fact that HCL, unlike myeloma, is not usually associated with immuneparesis (Golomb et al., 1978; Turner and Kjeldsberg, 1978) . In this regard it is of interest that in the two patients in whom IgA plasma cells predominated in the spleen high levels of serum IgA were detected.
Finally, the PAP technique allowed ready recognition of tissue macrophages since these contained distinctive granular immunoglobulin staining (representing phagocytosed extrinsic immunoglobulin), and this allowed us to confirm that, despite the peripheral monocytopenia of HCL (Seshadri et al., 1976; Burns et al., 1978a) , tissue macrophages are plentiful in the disease (Nanba et al., 1977; Palutke et al., 1978) .
